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(57) Wavelength multiplex^ optical signals input at 
an Input terminal 1 1 initially pass through an optical cir- 
culator. Then, a first optical signal having a specific 
wavelength is transmitted through an optical filter 17 
and is output at an output terminal 12. The remaining 
first optical signals reflected by the optical filter 17 pass 

15 



through optical circulators 1 5 and16, and are tlien rom- 
bined with an optical signal input at an input terminal 14 
by an c^cal filter 18. Thereafter the resultant signals 
are output at an output terminal 13. 
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Description 

[0001] The present invention relates to an optical 
node device that drops from or adds to a wavelength 
multiplexed optical signal an optical signal having an 
arbitrary wavelength. 

[0002] A wavelength<fivfsion multiplexed optical com* 
municaticn system is used as means for constructing a 
large-capacity optical communication network employ- 
ing optical fiber. To cor^struct an optical communication 
network that employs as routing Infonnatton an optical 
signal waveleng^, an optical ADM (Add/Drop Multiplex- 
ing) technique is indispensable whereby an arbitrary 
wavelength is drc^ped from, or added ta a wavelength 
multiplexed signal. 

[0003] A conventional ADM optical circuit employs two 
optical circulators and one optical bandiDass filter to 
perform separation and addition of arbitrary optical sig- 
nals. Such an optical ADM circuit has the structure 
described, for example, in Japanese Patent Laid-Open 
Publication No. Hei 9*83495. Rg. 1 is a diagram show- 
ing the structure of the conventbnal optical node device 
described in the above pubflcation. 
[0004] In the optical node devk;e in Rg. 1, a wave- 
length multiplexed signal (wavelengths of XI to Xn) is 
input at an input terminal 71 and is inddent via an opti- 
cal circulator 73 on an optical filter 74. The optical filter 
74 transmits one wavelength optical signal {X^ in Fig. 1) 
and reflects the remaining optical signal. The optical 
signal having the wavelength XI passes through an 
optical drculator 78 and is output at an output terminal 
76. The optical signal including the wavelengths X2 to 
Xn, which is reflected by the optical filter 74. and an qjti- 
cal signal having the wavelength XI , which is input at an 
input terminal 77, are combined at the optical filter 74, 
with the resultant optk^al signal being passed through 
the optical circulator 73 and output a! the output termi- 
nal 72. 

[0005] The conventional node device has the following 
problem. In the structure of the conventional system, 
only one optical fitter that reflects a predetermined opti- 
cal signal and transmits the remaining optical signal Is 
inserted between two optical circulators. Therefore, an 
c^tlcal signal to be s^arated and an optical signal to be 
added enter the same optical filter. In this configuration, 
coherent aosstalk may easily occur with a oommer- 
dally available optical filter. In order to reduce the coher- 
ent crosstalk so that it does not degrade transmission 
characteristic, the amount of unnecessary light shoM 
be suppressed to less than -3ddB of transmitted light, 
for a transmission speed of 5Gb/s. This value, however, 
is an extremely severe requirement for a currently prac- 
tical optical filter. As a result when an optical node 
device having the above conventional structure is to be 
fabricated, the yield for optical filters that satisfy the req- 
uisite characteristics is limited and a practical system is 
very difficult to construct 

[0006] To resolve the above problems, it is one objec- 



tive of the present invention to provide an optical node 
device that employs commercially available optical fil- 
ters with reasonable suppression of unnecessary light 
[0007] In order to accomplish the above-mentioned 

5 goal, according to an aspect of the present invention, 
the optical node devk^e for dropping a first preassigned 
optical signal from and inserting a second preasdgned 
optical signal to input wavelength multiplexed optical 
signal includes a first optical filter for dividing tiie wave- 

10 length multiplexed optical signal into the first preas- 
signed optical signal and a remaining optical signal, and 
a second optical filter for multiplexing the remaining 
optical signal and the second preassigned optical sig- 
nal, wherein the first and second optical filters are dis- 

16 posed so tiiat the first and second preassigned optical 
signals do not coinckje witii each other on eitiier the f irst 
or second optical filter. 

[0008] The above and other objects, features and 
advantages of the present invention will become more 
20 apparent from tiie following detailed description when 
taken In conjunction wttii tiie accompanying drawings 
wherein: 
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Rg. 1 shows a configuration for an example of a 
conventional optical node device; 
Rg. 2 shows the basic arrangement of an optical 
node device according to tiie present invention; 
Rg. 3 shows a configuration for an optical node 
device according to tiie first embodiment of tiie 
present invention; 

Rg. 4 shows characteristics of fiber gratings 
employed by the optical node device of the present 
Inventton, wherein Rg. 4(a) is fox ti^nsnrnssion, and 
Rg. 4(b) is for reflection; 

Rg. 5 shows a configuration of an optteal node 
devrce according to the second embocfiment of tiie 
present invention; 

Rg. 6 Is a graph showing the characteristics of 
chirped fiber gratings employed by ^e optical node 
device of the present Invention, wherein Rg. 6(a), 
6(b), 6(c) are for reflection characteristic, dispersion 
characteristic and transmlssk>n characteristic, 
respectively: 

Rg. 7 depicts a configuration for an optical node 
device according to tiie third en^iment of tiie 
present invention; 

Rg 8 shows wavelength dependence of gain char- 
acteristics of an optical amplifier; 
Rg. 9 shoM^ a conf Iguratkni for an optical transmis- 
sion apparatus according to tiie fourth embodiment 
of the present invention; and 
Rg. 10 shows a configuration for an optical trans- 
mission apparatus according to tiie fiftti embodi- 
ment of the present invention. 

[0009] Fig. 2 shows tiie basic structure d an optical 
ADM drcuit according to the present Inventioa The opti- 
cal ADM circuit of tiie present invention comprises input 
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terminals 11 and 14, output terminafs 12 and 13, optical 
circulators 15 and 16. and optical filters 17 and 18. 
[0010] An optical circulator Is an optical cbnponent 
that includes an input port an output port, and one or 
more input/output ports, incident light on the input port 5 
of the optical circulator is transmitted to the input^output 
port and light entering at the input/output port is trans- 
mitted to the output port or to another input/output port. 
[0011] In this embodiment. Uie input port 1 1 is con- 
nected to the irput port 15a of the optical circulator 15, 
and the input/output port 15b is connected via the opti- 
cal filter 17 to the output terminal 12. The input port 
1 6aof the optical circulator 1 6 is connected to the output 
port 1 5b of the optical circulator 1 5, the input/output port 
16b of the optical ctrcutator 16 s connected through the 
optical filter 18 to the input terminal 14, and the output 
terminal 13 is connected to the output port 16c of the 
optical circulator 16. 

[0012] The operation performed by the optical node 
device of the present Invention will new be explained 
referring to Fig. 2, A wavelength multiplexed optical sig- 
nal that is incident on the input terminal 1 1 passes from 
the Input port 15a of the optical circulator 15 through the 
input/output port 1 5b, then is Incident on the optical filter 
17. The optical filter 17 transmits one or more of the 
optical signals that constitute the wavelength multi- 
plexed optical signal, and reflects the remaining optical 
signals so that they return to the input/output port 15b of 
the optical circulator 15. The optical signals, which are 
reflected by the optical filter 17 and which return to the 
input/output port 1 5b of the optical circulator 1 5, are out- 
put at the output port 15c of the optical circulator 15 and 
enter the optical circulator 16. The optical signals that 
pass through the optical filter 1 7 reach the output termi- 
nal 1 2. The optical signals that pass throu^ the optical 
circulator 15 and enter the input port 16a of the optical 
circulator 16, are again reflected by the optical filter 18 
havHig the same reflection wavelengths as the optical 
filter 17. The reflected optical signals are thereafter out- 
put at the output port 16c of the optical circulator 16. At 
the same time, the same wavelength optical signal as 
that transn^'tted through the optical filter 17 is inputted 
from the input terminal 14. This input signal Is added to 
the output signal of the cptical circulator 16, and the 
multiplexed optical signal is outputted from the output 
terminal 13. 

[0013] Based on the above-mentioned basic struc- 
ture, embodiments accorcfing to the present invention 
will be described below. A first embodiment structure is 
shown in Fig. 3. An optical node device according to tNs 
embodiment comprises three-port optical circulators 
21a and 21b and fiber gratings 22a and 22b, which are 
used as optical filters. The fiber gratings 22a and 22b 
have the same reflection wavelength. 
[0014] The characteristics of the fiber gratings are 
shown in Fig. 4. Fig. 4(a) and Fig. 4(b) depict a trans- 
mission characteristic, and a reflection characteristic, 
respectively. The reflection wavelength is 1552.49 nm at 



25^0, the transmisston light suppression at the vrave- 
length is 26.5 dB and the reflectivity is 99.5%. In this 
embodiment optical signate of 1552.5 nm and 1554.1 
nm and having an output power of +3 dBm are inputted 
at an Input terminal 20a. 

[001 5] The c^eration of this first embodiment will be 
described in detail while referring to the drav^ngs. 
[001 6] In Fig. 3, two optical signals inputted at the first 
input ternunal 20a are propagated through the optical 
circulator 21a until they reach the fiber grating 22a 
where only the optical signal having the wavelength of 
1552.5 nm is reflected. The reflected optical signal 
again passes through the optical circulator 21a and is 
guided to the optical circulator 21b. On the other hand, 
the optical signal having the wavelength of 1 554. 1 nm is 
emitted from a first output terminal 23a. 
[0017] The optical signal having the wavelength of 
1 552.5 nm, which is gilded to the optical circulator 21b, 
Is reflected by the fiber grating 22b and returns to the 
optical circulator 21b Another optical signal having the 
wavelength of 1554.1 nm is input at a second input ter- 
minal 20b to be multiplexed with the reflected optical 
signal by the fiber grating 22b. The multiplexed optical 
signal is output at a second output temiinal 23b. 
[001 8] In this embodiment, the waveteng^ of an opti- 
cal signal input at the second input terminal 20b is the 
same as that of the optical signal to be coupled to the 
first output terminal 23a. However, an optical signal hav- 
ing an arbitrary wavelength that will not be reflected by 
the fber grating 22b may be inputted. 
[0019] Rg. 5 shows the structure according to a sec- 
ond erribodlment of the present inventioa An optical 
node device according to this embodiment comprises 
three-port optical circulators 41a and 41b and chirped 
fiber gratings 42a and 42b used as optical filters. The 
effective refractive indexes or the grating pitches of the 
chirped fiber gratmgs 42a and 42b are adjusted so as to 
have high reflectivities in a vinde wavelength range. 
[0020] The operation for the second embodiment of 
the present Invention will be described in deta9, refer- 
ring to the drawings. In Fig. 5, wavelength multiplexed 
optical signal incident on an input terminal 40a is prop- 
agated through the optical circulator 41a until they 
reach the chirped f^r grating 42a. Among optical sig- 
nals included In the wavelength multiplexed optical sig- 
nal, an optical signal having a wavelength that falls 
within the reflection region of the chirped fiber grating 
42a is rdlected and returns to the optical circulators 
41a. Then the reflected optical signal goes to the optical 
circulator 41b, further to the chirped fiber grating 42b 
where it is again reflected to the optical circulator 41b. 
The optical signal that Is not reflected by the chirped 
fiber grating 42a is outputted from an output terminal 
43a. 

[0021] When the optical signal that has the same 
wavelength as that of the optical signal output via the 
output terminal 43a, or that has the wavelength that is 
not reflected by the chirped fiber grating 42b, is input via 
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an input terminal 40b, this optical signal is multiplexed 
with the optical signal reflected by the chopped fiber grat- 
ing 42b. The multiplexed optical signal is outputted from 
an output terminal 43b. 

[P022] Generally speaking, among wavelength com- s 
ponents in wavelength multiplexed optical signal. . 
shorter wavelength components propagates faster than 
longer ones in optical transmission path. Therefore, by 
adopting a chirped fiber grating having a monotonously 
changing delay time with wavelength as either the io 
chirped fiber gratings 42a or 42b, transmission delay dif- 
ference can be compensated for. The dispersion char- 
acteristic and the transmission characteristic of the 
chirped iher grating are shown in Rg. 6. As can be seen 
In Rg.6. chirped fiber grating with monotonously chang- is 
ing delay can be realized. 

[0023] In this embodiment, the chirped fiber gratings 
are used as optical filters. Instead, a plurality of fber 
gratings that reflect nuitually different wavelengths tmy 
be located at mult'ple stages. Furthermore, Instead of a 2o 
fiber grating, optical filters using dielectric multi-layer 
films, or optcal filters using Fabry-P§rot Interferometers 
may be employed. 

[0024] in Fig. 7 is shown the structure of an optical 
node device according to a third embodiment of the 25 
present invention. The optical node device in this 
en-toiiment comprises three-port optical circulators 
51a and 51b and fiber gratings 53a, 53b, 53c and 53d 
that are used as optical filters. A first input terminal 50a 
is connected to the output terminal of an optical ampli- so 
fier 55. The fiber gratings 53a and 53b have the same . 
reflection wavelength Xa, and the fiber gratings 53c and 
53d have the same reflection wavelength Xb. 
[0025] The operation of the third enibodimrait of the 
present invention will be described in detail while r^er- 3s 
ring to the drawings. In Fig. 7, wavelength multiplexed 
optical signal is input at the input terminal 50a and 
passes through the optical circulator 51a to the fiber 
grating 53a. An optical signal having a specific wave- 
length is reflected by the fiber grating 53a. while the 4o 
remaining optical signals pass through the fiber grating 
53a to the fiber grating 53c. One of the optical signals 
having a wavelength different from that of the above 
mentioned specific wavelength is reflected by the fiber 
grating 53c and Is guided through the optical circulator 4S 
51a to the optical circulator 51b. The optical signals that 
are not r^lected by the fiber grating 53c pass tlrough to 
a first output terminal 52a. 

[0026] When optical signal that has the same wave- 
length as that of the optical signal outputted at the first so 
output tennlnal 52a, or that has a wavelength that will 
not be reflected by the fiber gratings 53b and 53c, is 
inputted at a second input terminal 50b, this input opti- 
cal signal Is wavelength multiplexed with the optical sig- 
nals reflected by the fiber gratings 53a and 53c. and the ss 
resultant optical signal is transmitted to a second output • 
terminal 52b. 

[0027] Therefore, the ADM optical circuit in this 



embodiment transoRts optical two different wavelength 
components in the wavelength nm^tiplexed optical sig- 
nal. The remaining signals are dropped and arfcutrary 
wavelength conponent included In the remaining signal 
wavelengths can be added. 

[0028] In this ent)odjment. optical signals having two 
wavelengths that are included In the input wavelength 
multiplexed optical signal are transmitted and the 
remaining optical signals are extracted or added. How- 
ever, by appropriately selecting the number of fiber grat- 
ings and the reflection wavelength, an optical node 
device that extracts or adds an arbitrary number of opti- 
cal signals can also be provided. 
[0029] The third embodiment can also be modified to 
provide a gain equalizer of an optical amplifier. In gen- 
eral, gain characteristic of an optical anrplifier depends 
on wavelength. Fig. 8 de^^cts a typical gain characteris- 
tic of an optical amplifier. While an optical amplifier is 
indispensable for a long distance optical transmission 
system, problems frequently arise related to the wave- 
length dependency of the gain characteristic. By 
enploying fiber gratings 53b and 53d having different 
reflectivities, the node device of the third embodtm^ 
can be used as a gain equalizer. 
[0030] In the structure of the device in this embodi- 
ment, optical signals of 1540.5 nm, 1548,51 nm and 
1554.94 nm are Inputted to an optical amplifier 55 by an 
output power of -20 dBm. The output of optical signals 
at the first input terminal 50a are set at +17.08 dBm, 
+18.76 dBm and +19.95 dBm, respectively The fiber 
gratings 53a and 53b are set so that they reflect an opti- 
cal signal of 1554.94 nm. while the fiber gratings 53c 
and 53d are so set that they reflect an qjtical signal of 
1540.56 nm. When fiber gratings having reflectivities of 
99.9% are employed, the output powers at the output 
tenminal 52b for optical sigrials of 1540.56 nm and 
1554.94 nm are +13.48 dBm and +15.16 dBm. respec- 
tively 

[0031 1 When only the fiber grating 53b is replaced with 
one having a reflectivity of 47%, the outputs at the out- 
put terminal 52b tor optical signals of 1540.56 nm and 
1554.94 nm both becomes equal to +13.48 dBm. 
Therefore, the optical node device in tNs embodiment 
operates as a gain equalizer. 
[0032] In this embodiment, the gain equalization of an 
optical amplifier Is accomplished by adjusting the reflec- 
tivity of the fiber gratings. However, optical attenuators 
may be located between the optical circulator 51b and 
the fiber grating 53b and between the fiber gratings 53b 
and 53d. so that the output power of the optical ^gnal 
from the output terminal 52b will be constant, regards 
less ol its wavelength. Such an opticcd attenuator may 
be a fixed optical attenuator or a metal doped fiber, for 
which the attenuation per unit length may be adjusted to 
desired attenuation. 

[0033] Furthermore, the node device of the third 
embodiment can also be oKxfif led to provide a disper- 
sion compensator. In long distance transmission sys- 
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tern, wavelength dispersion of optical fiber transmission 
line causes signal waveform distortion, which degrades 
transmission characteristics. 
[0D34] In this embodiment, when the fiber gratings 
53a, 53b, 53c and 53d are so located that they reflect 
optical signals, beginning with optical signals having 
longer wavelengths, optical signals having shorter 
wavelengths propagate longer path to reach the second 
output terminal 52b than do optical signals having 
longer wavelengths. Therefore, the optical node device 
in this embodiment can be so set that an optical signal 
having a long, wavelength is transmitted rapidly. As a 
result, the optical node de^ce of the present invention 
can also serve as a dispemion compensator. 
[0035] When the fiber gratings 53a, 53b, 53c and 53d 
are located so that they reflect optical agnals beginning 
with those having long wavelengths, and the reflectivi- 
ties of the fiber gratings are adjusted. It is apparent that 
the optical node device can be provided that has a dis- 
persion compensation function and a gain equali2at{on 
function. 

[0036] Rg. 9 shows the structure of an optical trans- 
mission apparatus according to a fourth embodiment of 
the present invention. Die optical transmission appara- 
tus in this embodiment comprises an optical node 
device 81, an optical transmitter 82, optical fiber trans- 
mission paths 83-1 and 83*2 and an optical receiver 84. 
The optical transmitter 82 emits wavelength multif^exed 
optical signal in wavelength band of 1.5 ^m to the opti- 
cal fiber transmission path 83-1. The optical node 
device 81 has the staicture shown in Fig. 7. In this 
embodiment, of the wavelength multiplexed optical sig- 
nals transmitted by the optical transmitter 82, only an 
optical signal having a wavelength K^ is separate by 
the optical node device 81. and another optical signal 
having the same wavelength X1 is multiplexed on the 
wavelength nuytiplexed optical signal which are then 
outputted from the optical node device 81. The wave- 
length multiplexed optica! signal outputted by the optical 
node device 81 are demultiplexed into individual wave- 
lengths by the optical receiver 84 and converted to orig- 
inal electric signals. 

[0037] In Fig. 10 is shown the structure of an optical 
transmission apparatus according to a fifth embodiment 
of the present irjvention. The optical transmission appa- 
ratus in this embodiment comprises a plurality of optical 
node devices 91-1 to 91 -n, which are connected in ring 
shape and optical fiber transmission paths 92-1 to 92-n, 
to which the optical node devices are connected. The 
optical node devices 91-1 to 91 -n are structured as is 
shown in Fig. 7, and optical filters constituting the indi- 
vidual node devices are those whose reflection wave- 
lengths can be adjusted. Since in tills embodiment fiber 
gratings are employed as optical filters, their reflection 
wavelengths can be adjusted by changing their temper- 
atures. When another type of optical filters is employed, 
a corresponding adjustment method should be 
employed. For a dielectric multi-layer film filter, for 



example, the angle of incident light to multi-layer is 
adjusted to control tiie transmission wavelength. For an 
optical filter using a Fabry-P6rot interferometer, e.g., an 
optical filter where two translucent mirrors are posi- 

5 tioned opposite each other separated by a gap, or a 
Fabry-P6rot filter, for which two optical fibers are posi- 
tioned opposite each other and for which mirror grinding 
has been performed for the distal ends and a reflection 
film has been deposited by vacuum evaporation, the 

10 interval between the translucent rrnrrors is adjusted to 
control the reflection wavelength. In this embodiment, 
different wavelengths XI to Xn are allocated for ttie Indi- 
vidual optical node devices of tiie optical transmission 
apparatus. Each optical node device separates and 

IS fetches, from optical signals that are circulating along 
tiie optical fiber transmission path, only an optical signal 
having a preassigned wavelengtii. When a communica- 
tion request is issued at each node, ttie node adds that 
message to an optical, signal (represented by Xi, ^, Xk 

go or XI in Fig. 10) having a wavelength preassigned to a 
destination node, and transmits the optical signal along 
the optical fiber transmission path. 
[0038] As is descrH>ed above, according to the 
present invention, since two or more optical fitters are 

25 employed to obtain necessary suppression of unwanted 
light, it is not necessary to obtain required suppression 
only with one optical filter. Therefore, tiie optical node 
device can be constituted by using only practical, i.e., 
commercially available, optical filters, in addition, since 

30 the two or more optical filters are disposed so that two 
optical signals having the same wavelength, that Is. 
added optical signal and an optical signal to be 
dropped, do not coincide witii each other on one optical 
f Oter, tiie generation of coherent crosstalk can be pre- 
ss vented. 

[0039] Furthermore, according to the present Inven- 
tion, since a plurality of optical filters having appropriate 
characteristics are properly located, an optical node 
devk;e can be provided that has a disper^on conpen- 

40 sation function or a gain equalization function. 

[0040] While this invention has been desaibed in con- 
nection with certain preferred embodiments, it Is to be 
understood that tiie subject matter ^compassed by 
way of tiiis invention is not to be Unrated to tiiose specific 

45 entbodiments. On ftie contrary, it is intended for the sub- 
ject matter of the invention to include all alternative, 
modification and equivalents as can be included within 
tiie spirit and scope of flie following claims. 

so Claims 

1. An optical node device for dropping a first- preas- 
signed optical signal from and inserting a second 
preassigned optical signal into a wavelengtii multi- 
55 plexed optical signal comprising: 

a first optical filter for dividing said wavelength 
multiplexed epical signal into said first preas- 
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signed optical signal and a remaining optical 11. The dev/ice as defined in any one of claims 1 to 10. 

signal; and wherein at least one (rf said first and second opticai 

a second optical filter for multiplexing said ^^^ers comprises an optical filter having a Fabry- 

remaining optical signal and said second pre- ^^^^ interferometer, 

assigned optical signal. s 

wherein said first arxJ second optical filters are 12. The device as defined in claim 9, 10, or 11. further 
disposed so that said first and second preas- comprising a controller for adjusting a center wave- 
signed optical signals do not coincide with each length of one of said first and second optical filters, 
other on either said first or second optical filter. 

TO 13. An optical signal nuiltiplexlng/demultf^lexing 

2. The optical node device as defined In daim 1, method comprising the steps of : 
wherein said first and second preassigned optical 

signals have the same waveler^. separating an input wav^ength multiplexed 

optical signal into a first optical signal having a 

3. The optical node device as defined ffi claim 1 or 2, is first predetennined wavelength and a first 
further comprising a first optical circulator and a remaining optical signal: and 

second optical circulator, wherein said first and sec- selecting a second optical signal having sec- 
ond opticai drculators are disposed between said ond predetermined wavelengths from input 
first and second optical fitters and connected so optical signal and one of said first optical signal 
that said remaining optical signal goes through said 20 and said first remaining optical signal, 
first optical circulates, said second optical circulator 

and said second opticai filter In sequenca 14. The optical wavelengtii multiplexing^demultiptexing 

metiiod as defined in daim 13. wherein said first 

4. The optical node device as d^tned in claim 3. fur- and second predetermined wavelengths have the 
ther Gomprl^ng an optical attenuator inserted 2s same value. 

between said second optical drculator and said 

second optical filter. 1 5. An optical transmission system corrprising: 



5. The device as defined in daim 1 , 2, 3. or 4, wherein 
at least one of said first and second optical filters 
delays inddent light with a monotonously chanspng 
delay according to wavelength. 

6. The device as defined in any one of daims 1 to 5. 
wherein at least one of said first and second optical 
filters comprises a plurality of cascaded optical fit- 
ters. 

7. The optical node device as defined in claim 6, 
wherein said plurality of optical filters are arranged 
in order of reflection wavelength and said wave- 
length mi^tiplQced optical signal is f rsrt incident on a 
one of said plurality of optical filters havHig the largr 
est reflection wavelength. 

8. The optical node device as defined in daim 6 or 7. 
wherein each of said plurality of optical filters pos- 
sesses different reflectivities. 

9. The device as defined in any one of claims 1 Id 8, 
wherein at least one of said first and said second 
optical filters comprises a fiber grating. 

10. The device as defined in any one of claims 1 to 9, 
wherein at least one of said first and second optical 
filters comprises an optical filter having a dielectric 
multi-layer film. 



a plurality of optical node devices; and 
30 at least one optical fiber tran^ission patii 

along which said plurality of opticai node 
devices are intercomiected, 
wherein each of said plurality of node devices 
comprises: 

35 a first optical filter for dividing input wavelengtii 

multiplexed optical signal into a first preas- 
signed optical signal and a remaining optical 
signal; and 

a second optical filter for multiplexing said 
40 remaining optical signal and a second preas- 

signed optical signal, 

wherein said first and second optical fitters are 
disposed so that said first and second preas- 
signed optical signals do not coir%Hde witii each 
45 other on either said first or second optical f 3ter. 

16. The optical transmission system as defined In daim 
15, wherein said plurality of optical node devices 
are connected in a ring sh^e. 

so 

17. The optical transmission system as defined in daim 
15 or 16. further comprising an optical transmitter 
16r transmitting an optical signal. 

55 ia An optical add/drop multiplexing device, corrpris- 
ing: 

a first optical circulator having an input port for 
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receiving an input signal, an output port and 
an input/output port; 

a seoond optical circulator having an input port, 
an output port for providing an output signal, 
and an input/output port said input port of said s 
second circulator b&ng connected to said out- 
put port of said first circulator; 
a first filter means connected to said input/out- 
put port of said first circulator for filtering the 
input signal to pass a first signal with a first 10 
wavelength and reflect a remainder signal back 
to said first circulator; 

an output tern^nal connected to said first filter 
for outputting the first signal; 
a second filter means connected to said is 
input/output port of said second circulator for 
multiplexing a second signal and the remainder 
signal; and 

an input ternr^inal for receiving the second sig- 
nal. 20 
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